T ype 2 diabetes is one of the most common chronic diseases, with increasing prevalence over the last 30 years. It has been estimated that between the years 1995 and 2025 the prevalence of diabetes in adults will increase by 35% for the whole world. 1 Furthermore, type 2 diabetes is a major contributor to the development of cardiovascular disease, leading to increased mortality, 2 particularly, among patients with concomitant hypertension or hyperlipidemia. 3 In Cyprus, a new national health plan has recently been approved by law, introducing the "gatekeeper role" for general practitioners in the primary health care services. Taking this reform into consideration, a collaborative agreement between the Ministry of Health and the School of Medicine of the University of Crete was signed. The objective of this project is to improve quality management in the primary
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health care setting through educational and research programs.
In the framework of this collaboration, a pilot study conducted in 4 primary care health centers in the Nicosia area revealed the 10 most common chronic diseases that general practitioners encounter in their daily practice. 4 The 3 most common conditions, that is, type 2 diabetes mellitus, hypertension, and hyperlipidemia were selected for further analysis in the current quality assessment study. The aim of the present study was to assess the quality of clinical management in patients with type 2 diabetes regarding their metabolic status and treatment of hypertension, in the primary health care setting of Cyprus. The study was performed prior to the introduction of a multifaceted quality improvement intervention.
METHODS AND SUBJECTS Primary care health centers
We selected patients with type 2 diabetes from 4 primary care health centers (PCHCs) and assessed the care they received during 1 year (from January 2, 2002, until December 31, 2002). The 4 PCHCs enrolled in the study-2 urban and 2 rural centerswere located in the Nicosia area and were selected using specific selection criteria. Selection was based on the size of the population served by each PCHC, the opening hours of the PCHC, the number of general practitioners as well as their postgraduate education and years of experience in primary health care, and the number of nurses and administrative staff at each PCHC. The selected PCHCs were paired (with 2 urban and 2 rural PCHCs in each pair) to enable comparisons at the next phase of the study.
Patients
From the total number of patients with type 2 diabetes and/or hypertension and/or hyperlipidemia, an initial sample of 4633 patients from the 4 PCHCs was identified. Out of these, a random selection of 1097 patients yielded 296 available medical records of patients with type 2 diabetes for chart abstraction and further study. Of these patients, 68 (23%) had only type 2 diabetes; 133 (44.9%) had type 2 diabetes and hypertension; 31 (10.5%) had type 2 diabetes and hyperlipidemia; and 64 (21.6%) had type 2 diabetes, hypertension, and hyperlipidemia.
Participants were considered diabetic if the diagnosis of type 2 diabetes was registered by their general practitioners in their medical records or by documentation of oral hypoglycemic drugs or insulin in their medication list or if they had a fasting serum glucose level of 126 mg/dL (7.0 mmol/L) or more according to international criteria for the diagnosis of type 2 diabetes. [5] [6] [7] Hyperlipidemia in patients with type 2 diabetes was defined as a diagnosis of hyperlipidemia already registered in their medical files; or, as at least 1 measurement of total cholesterol levels higher than 200 mg/dL (5.2 mmol/L) within the 12-month period of the study, and/or at least 1 measurement of low-density lipoprotein (LDL) cholesterol level higher than 100 mg/dL (2.6 mmol/L), and/or at least 1 measurement of triglycerides higher than 150 mg/dL (1.7 mmol/L) recorded in their medical files; or, when patients were on hypolipidemic medication as recorded in their medical record.
Patients were considered hypertensive if they had a diagnosis of hypertension registered in their medical files, if they were on antihypertensive medication, or if they had at least 3 consecutive measurements of blood pressure higher than 140/90 mm Hg recorded in their medical records within the year examined. Patients not seen for more than 1 year were excluded.
DATA COLLECTION
Data were collected through a combination of chart abstraction by the first author (T.Z.) and a telephone survey to collect any supplementary information that was missing from the patients' medical records, conducted by the nurses of the 4 PCHCs. The nurses were trained by T.Z.
A variety of parameters recorded in the medical files at each patient's visit during the study period were entered into a database. These data provided information on patient demographics, metabolic status, cardiovascular risk factors, comorbidity, and drug treatment. To assess attainment of treatment goals for risk factors, the most recent glycosylated hemoglobin (HbA 1c ), systolic (SBP) and diastolic blood pressure (DBP), fasting blood glucose (FBG), total cholesterol (TC), low-density lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL) cholesterol, and triglyceride (TG) values recorded in the medical records were used. The most updated medication lists were used for analysis of management effectiveness. Questions asked in the telephone interview included self-reported history of diabetes, hypertension, stroke, and coronary heart disease, as well as smoking behaviour.
Medical diagnoses were coded by T.Z. according to the ICD-10, 8 and medications were coded using ATC codes. The biochemical methods used for measuring HbA 1c , FBG, TC, LDL and HDL cholesterol, and TG levels were the standard methods used by the clinical biochemistry department of Nicosia General Hospital. The biochemistry department uses daily internal controls and participates in 3 external quality assessment programs.
Measures of clinical management effectiveness
As standards of metabolic control for diabetes, we applied the recommendations of the St Vincent Declaration criteria. 7 For lipid control, we used the recommendations of the US National Cholesterol Education Program. 9 For blood pressure control, the recommendations of the US Joint National Committee on Detection, Evaluation, and Treatment of Blood Pressure (JNCVI) were applied. 10 For patients with diabetes, these recommendations can be summarized as follows:
• Evaluation of FBG and HbA 1c levels every 3 to 6 months, that is, at least twice a year • Yearly screening of blood pressure and lipid levels (TC, LDL and HDL cholesterol, and TG levels) • Target values were defined as follows 7, 9, 10 : Glucose: HbA 1c as ≤7%, FBG <120 mg/dL (6.7 mmol/L) Lipids: TC <200 mg/dL (5.2 mmol/L), LDL cholesterol <100 mg/dL (2.6 mmol/L), HDL cholesterol >40 mg/dL (1.2 mmol/L) and TG <150 mg/dL (1.7 mmol/L) Blood pressure: SBP/DBP <130/85 mm Hg.
We searched the medical records for at least 1 test for HbA 1c , FBG, TC, LDL and HDL cholesterol, TG, and BP measurements during the study period. If more than 1 measurement was identified we used the most recent value for further analysis.
Statistical analysis
Analysis of the patient population was mainly descriptive. t test was performed to test for differences on continuous variables between groups (eg, gender, location of PCHC). The association between certain categorical variables was examined using χ 2 tests. Logistic regression analysis was used to identify independent effects of covariates (age, gender, and location of PCHC) with specific outcomes (BP control, glycemic and lipid control). Statistical analysis was performed using the statistical software program SPSS Version 12.0. The level of significance used was P < .05.
Ethics
Before initiation, the Ethics Committee of Cyprus approved this retrospective study. Table 1 presents the demographic and clinical characteristics of the 296 patients with type 2 diabetes mellitus. Mean age was 70 years and 74.7% of all patients were 65 years or older. More females were included in the study (58.8% female vs 41.2% male). The average number of encounters with the general practitioners in 1 year was 8.3 (SD 3.9). The mean duration of diabetes was 13 years. Two thirds of all patients were hypertensive, with a mean duration of hypertension of 10 years (SD 9). Relevant comorbidity consisted of hyperlipidemia (32.1%), coronary artery disease (9.1%), and stroke or transient ischemic attack (4.1%).
RESULTS
Patient characteristics
Patients were visiting relevant specialists, such as the cardiologist (97 patients, 60.2%), the diabetologist (29 patients, 19.2%), and the ophthalmologist (10 patients, 7.0%). Data regarding the smoking habits of the patients were reported for only 38.2% of the participating patients. Of these, 13.3% currently smoked.
Metabolic and blood pressure control
With regard to number of visits per year, frequency of testing, and mean values of biochemical parameters and blood pressure, there were no statistically significant differences between male and female patients.
Glycemic control
Within the examined year, only 31 (10.5%) patients had their HbA 1c recorded in their medical records and on average (8.9% of these patients) it was above the target value (Table 2 ). Of those, 22.6% had values at 7% to 8% whereas 77.4% had values of 8% or more. There were no data available for patients with HbA 1c less than 7% (Table 3) . At least 1 FBG was recorded in 66.6% of all patients; their mean value of 155 mg/dL (8.5 mmol/L) was above the target value (Table 2) . FBG values were within the acceptable range for 44.6% of the patients, whereas 15.7% of the patients had FBG levels higher than 200 mg/dL (11.0 mmol/L) ( Table 3 ). In multivariate logistic regression analysis, the interaction between age and gender was associated with poorer glycemic control. Women aged 65 years and older were 2 times more likely to have FBG levels of 140 mg/dL (OR 2.1; 95% confidence interval 0.3 to12.7) or more.
Lipid control
The proportion of patients with 1 or more measurements of total cholesterol was 49.7%, and 29.4% of the participating patients had at least 1 measurement of LDL cholesterol (Table 2) . A total of 36.1% and 20.7% of these patients, respectively, met the particular targets of TC levels lower than 200 mg/dL (5.2 mmol/L) and LDL cholesterol levels lower than 100 mg/dL (2.6 mmol/L) ( Table 3 ). In 28% of all participating patients, we found at least 1 value of HDL (Table 2) , and 86.7% of these had HDL cholesterol levels of 40 mg/dL (1.1 mmol/L) or more. Of all patients, 47.6% underwent at least 1 TG test (Table 2) , 39% of whom had poor control (Table 3 ).
Blood pressure control
Blood pressure (BP) values were noted in 81.4% of the medical records, revealing mean values of 137 mm Hg and 82 mm Hg for SBP and DBP, respectively ( Table 2 ). All together, only 22% of the entire cohort met the target BP of less than 130/85 mm Hg (Table 3) . Moreover, 49% of the patients had an SBP of 140 mm Hg or more and 21.6% had a DPB of 90 mm Hg or more.
Medication use
Regarding antidiabetic treatment, 18.3% of the patients with type 2 diabetes were treated by diet only. Medication is described in Table 1 . Sulfonylureas were the most commonly prescribed antidiabetic agents (68.8%) given either as monotherapy or in combination. Among hypertensive patients, the most commonly prescribed drugs were angiotensinconverting enzyme (ACE) inhibitors (55.8%), followed by β-blockers, calcium channel blockers, angiotensin receptor blockers, and finally thiazide diuretics. Almost 60% of the hypertensive patients used more than 1 antihypertensive drug (Table 4 ). All together, 34.5% of the participating patients were on lipid-lowering drugs, of whom 76.5% were receiving only a statin, 18.6% a fibrate, and 4.9% a combination of both (Table 4 ). The overall rate of prophylactic aspirin use was low in this cohort (15.9%). 
Urban vs rural PCHC
There were no statistically significant differences between the urban and rural PCHCs with regard to age and gender distribution. There also was no statistically significant difference regarding the frequency of testing for glycemic and lipid parameters. However, the mean number of blood pressure measurements was lower in the rural as compared to the urban PCHCs (4.3 vs 5.7). Mean values for SBP, FBG, and LDL were comparable between urban and rural PCHCs. But, mean DBP (83.9 vs 80.2, P = .000), mean TC levels (226.5 vs 209.9, P = .037), and mean TG levels (253.1 vs 188.4, P = .008) were higher in the rural as compared to the urban centers. Regarding medication use, we found a statistically significant association between the use of ACE inhibitors and location of the PCHC (P = .036, < .05), with fewer patients receiving ACE inhibitors in the rural PCHC (30.7% vs 42.6%). In multivariate logistic regression analysis, poorer TG control was associated with the location of the PCHCs. Patients who visited the 2 rural PCHCs were almost 12 times (PCHC 1: OR 11.7, 95% confidence interval 1.4-95.5) and 2 times (PCHC 2: OR 2.1, 95% confidence interval 0.7-5.8) more likely to have TG levels of 150 mg/dL or more than those visiting the urban PCHCs.
DISCUSSION
Our study is the first to examine the quality of care for type 2 diabetes patients in the primary health care setting in Cyprus. Mean age of our diabetic patients was 70 years, 75% being older than 65, and the mean duration of their diabetic condition was 13 years. Almost 90% of them had visited the general practitioner during that 1 year, with a mean number of 8 consultations. More than 80% of patients used diabetic medication. Hypertension and hyperlipidemia were present in 67% and 32%, respectively. Smoking status was unknown in more than 60% of all patients. Overall, diabetes care provided by the 4 PCHCs appeared to be suboptimal with regard to frequency of metabolic and blood pressure measurements (Table 2) as well as targets reached (Table 3) .
Both urban PCHCs performed better with regard to number of blood pressure measurements, reached targets for DBP, TC, and TG and use of ACE inhibitors.
Several limitations of the present study must be acknowledged. This analysis was performed in only 4 PCHCs in the Nicosia area and thus the results cannot be generalized to other PCHCs or in other areas of the island. Furthermore, we identified a lot of missing data regarding several variables. Thus, results must be interpreted with some caution since the control of patients with missing data is unknown. In addition, we could not account for longitudinal trends in clinical management, given the variation in availability of data. Finally, given the retrospective analysis of registered data we could only make use of quantitative data, for example, findings of laboratory results and blood pressure measurements, and we did not gain insight into recommendations directed toward patient education, medication compliance, and lifestyle advice.
Diabetes control
The age distribution of diabetic patients in our study appears to be comparable with that of other studies. 11, 12 Also the mean duration of diabetes seen in this study (13 years) is comparable with values from other studies. 11 Among our patients, almost 90% had been seen at least once by their general practitioner, with an average number of 8 consultations during the study year. Only 19% of them had also visited a diabetologist. These findings, in accordance with results from other studies, 13 show that general practitioners could (and should) play an important role in the management of patients with type 2 diabetes. It was surprising to notice that in our study, HbA 1c was found to be recorded in the medical files of only 31 patients (10.5%). For the other patients, we can only assume that either it was not monitored or it was simply not registered in their medical records. Although the mean HbA 1c (8.9%) for our cohort was similar in comparison to other studies, the overall control of our patients was worse. [14] [15] [16] [17] 64 QUALITY MANAGEMENT IN HEALTH CARE/VOLUME 15, ISSUE 1, JANUARY-MARCH 2006
Cardiovascular risk management
The high frequency of cardiovascular comorbidity (hypertension, hyperlipidemia) found in our study was also reported by others. 15 It is reflected by the fact that 60% of our patients had also been seen by a cardiologist during the study period. These findings emphasize the need for tight control of cardiovascular risk factors by general practitioners and other specialists involved in (cardio)vascular medicine. An important finding of our study was the low rate for aspirin prescription (15.9%) in comparison to other studies. 15, 17 As suggested by the results of the UK. Prospective Diabetes Study 18 and by the American Diabetes Association, 19 adult individuals with diabetes who have 1 or more risk factors for CVD (smoking, coronary artery disease, hypertension, lipid abnormalities) or who are 30 years or older should receive aspirin for primary prevention. Our data suggest that this guideline was not met by more than 80% of our patients.
Tight blood pressure control in hypertensive patients with type 2 diabetes reduces the risk for macrovascular and microvascular complications. 20 In our study, values fitting recommendations for ideal BP control (<130/85 mm Hg) were found in only 22% of the patients. Similar findings were obtained by McFarlane et al, 17 whereas in a French study the specific proportion was 35%. 21 This finding points out the need for further training of general practitioners to increase their adherence to hypertension guidelines.
The same is true with regard to lipid control. Only one third of our patients were receiving medication for hyperlipidemia. Approximately 60% of all TC levels were above 200 mg/dL (17.7% > 250 mg/dL), and of all LDL measurements almost 50% were above 130 mg/dL. These findings were comparable to those of studies from other countries. 22, 23 A noteworthy finding of our study was the difference in mean TC and TG levels between patients from urban and rural health centers, indicating a poorer control of the patients who visited the 2 rural health centers. Possible explanations might be the different educational background of the rural population in comparison to the urban population and the increased consumption of meat and dairy products in relation to their occupation (farming and animal breeding).
Implications
This study provided an overview of current medical management of type 2 patients in the primary health care setting in Cyprus. It was evident from the results of our study that, despite the availability of medication for the management of type 2 diabetes and concomitant cardiovascular risk factors, control is not optimal according to international standards.
Thus, there is a certain room for improvement. For daily practice, audit, and research purposes, the quality of medical record keeping should be improved to obtain a more comprehensive view of the management of the patients with diabetes and other chronic diseases. Moreover, audit-enhanced monitoring should be implemented in the primary health care setting as part of a quality system. As part of the continuous medical education programs, general practitioners should be trained in the implementation of standardized guidelines and ensuring continuity of care in their everyday practice. In addition to regular review and intensive management of the patients by their general practitioners, it is important to understand that in order to achieve a good diabetic control, patients should adhere to lifelong medication use and lifestyle modification. Therefore, intensification of patient education, to achieve active patient participation, is another valuable component of diabetes care.
CONCLUSION
The findings of this study in Cyprus are comparable to others in documenting that clinical practice guidelines for chronic diseases such as cardiovascular diseases and diabetes are not followed for a substantial proportion of patients. The implementation of a multifaceted intervention in 2 of the 4 participating PCHCs-including the introduction of an electronic patient record system, dissemination of clinical guidelines, and regular feedback-should allow substantial progress in this matter.
